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S U M M A R Y  

by G o  E ,  Gernet 

The e f f e c t  of r ad ia t ion  decrease during the motion of a r e l a t i v i s -  
t i c  p a r t i c l e  i n  a uniform magnetic f i e l d  is obtained by der iv ing  the 
equations for the  t ransverse  components and f ind ing  an approximate value 
of the  proper time. 

* * *  

When a charged p a r t i c l e  moves i n  a magnetic f i e l d ,  its energy 

decreases  on account of bremmstrahlung (synchrotron)  r a d i a t i o n ,  which 
l e a d 6  t o  modif icat ion of p a r t i c l e ' s  t r a j e c t o r y .  

I n  the  c w e a  when t h e  time of p a r t i c l e  sojourn i n  the  f i e l d  is 

comparable with t h e  c h a r a c t e r i s t i c  time of energy decrease 

T - m3c5 1 e " Z  

(as, f o r  example, f o r  e l ec t rons  i n  cosmic f i e l d s ) ,  i t  is necessary t o  
t a k e  i n t o  account the r ad ia t ion  a t t enua t ion  when determining the  t r a j e c t -  
ory. 

The p a r t i c l e ' s  equation o f  motion has t he  form 
e * = - [v, H] + f,, 

dt E 

where the  dece le ra t ion  force fT is c13 

* VLIYANIYE RADIATSIONNOGO TOMOZHENIYA NA DVIWENIYE RELYATIVISTSKOY 
CHASTITSP V ODNORODNOM MAGNITNOM POLE 

* a / .  
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, 
Let  us d i rec t  t he  axis e of t he  Descar tes  system of coord ina tes  

a long  the  f i e l d  and denote 

o = eH 1 mc, b = 2/3e"2 I m3c5. (3) 

We s h a l l  express t h e  ve loc i ty  - V i n  f r a c t i o n s  of 9 and t h e  energy 
E i n  f r a c t i o n s  of mc2: - 

Then, passing t o  components and t ak ing  i n t o  account P = E V / 8 ,  we 
s h a l l  ob ta in  

duxw I at = ouu - bu, (1 - u 2 )  wz, 
duuw 1 at = -ou,  - buv (1 - 2222) fi, 
duzw 1 at = -buzw2(ux2 + UVZ). 

(4) 

, 

From ( 4 )  i t  fol lows,  f i r s t  of all, t h a t  

ur = const. (5) 

Taking i n t o  account ( 5 ) ,  we ob ta in  from (4 )  the  equat ion f o r  energy 
v a r i a t i o n  

wh e re 

is the  limit value of J, at t 3 0 0 .  

The i n t e g r a l  of ( 6 )  i s  

w = wmCth (6t/utm+Co). 

(6) 

(7) 

The constant  Co is determined from the  condi t ion W -  W o  a t  t = 0, 

It is appropr ia te  t o  express t h e  quant i ty  Wwby t he  angle 8 between 
t h e  v e l o c i t y ' s  i n i t i a l  d i r e c t i o n  and the  d i r e c t i o n  of the f i e l d  and by the  
i n i t i a l  value of energy. Assuming i n  (7) uz =uo c o s 8  , and t ak ing  i n t o  
account t h a t  wo = 1 1 ~ 1 ~  we have 

u t i l i z i n s  (81, i t  is p066 ib le  t o  i n t e g r a t e  the equat ions f o r  t he  



3 .  

us t r ansve r se  components + and 

where 

us = UL (0) e-bT sin (at. + go), 
uy - UL (0) edr cos (at. + go), 

yo is the i n i t i a l  phase; Z is the proper time. 

It may be seen from (10) t h a t  the t r ansve r se  components of v e l o c i t y  
damp and convert t o  0 at t 4 o o .  . 

The proper  time is a complex func t ion  of 4 , and t h i s  is cont ra ry  
t o  the case of motion without tak ing  i n t o  account t he  r a d i a t i o n  f r i c t i o n ,  
when As a consequence of t h i s , ,  t he  v a r i a t i o n  of ux and 5 with  

time will no longer  be harmonic, which w i l l  e x e r t  in f luence  on the emission 

spectrum. 

t. = t /  WO. 

The equations obtained are s u b e t a n t i a l l y  simplified a t  pass ing  t o  
t h e  extreme r e l a t i v i s t i c  case charac te r ieed  by the  c o r r e l a t i o n  

80 - 1 / wo2 we have from ( 9 )  

>> 1. 
Beyond the narrow cone around the  f i e l d  d i r e c t i o n  with an angle 

woo % 1 /sine.  Then (8) passes  t o  
A 

-L = 2 + sin 0th (at sin e). 
W Y ,  

Inasmuch a8 t h x  a t t a i n s  p r a c t i c a l l y  its limit value f o r  a value - 
of - x a l i t t l e  g r e a t e r  than  the v i t y ,  t he  p r i n c i p a l  energy l o s s  t akes  

p l ace  i n  the  time 
to - I/ 8 sin 8. 

I n  t h e  0 6 t G to, i n t e r v a l  i t  is s u f f i c i e n t  t o  limit onese l f  t o  
t h e  f i r s t  term of the expansion of t h x  i n  s e r i e s ,  so t h a t  - 

Hence i t  may be seen t h a t  the  energy decreases  by a f a c t o r  of  2 
f o r  a time -l /w06sin~O. 



4. 

For the  proper time we have i n  the same approximation 

S u b s t i t u t i n g  (15)  i n t o  ( lo ) ,  we s h a l l  ob ta in  the  approximate expres= 
sions for  the transvercle ve loc i ty  componente. 

The au thor  conveys h i s  g r a t i t u d e  t o  Prof . L. E. Gurevich for discuss ing  
t h e  work. 
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